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PLATING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a Gu-Ni-Si type high strength copper alloy excellent in silver plating 
suitableness as well as in stamping property. 

SOLUTION: This high strength copper alloy has a composition which consists of, by weight, 0.4-4.0% Ni, 0.05-1.0% 
Si, 0.001-5% Sn, 0.1-5.0% Zn, 0.005-1.0% Mg, 0.0003-0.005% S, 0.0003-0.01% C, and the balance Cu with inevitable 
impurities and in which respective contents of Mg and S simultaneously satisfy the following (1) and (2): (1) -0.5 
[Mg]-K).005< [S]; (2) [S] <0.25[Mg]. In the above inequalities, [Mg] and [S] represent respective weight percentages 
of Mg and S. 
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(54) KWCD^] X^>tr>^KBXttS^ffi«£>o^tttC«n-5lS^^^ 



(57) mm 

1 mm 3 * * > e > ^mxtt t m#> ^ # 

■tttcWifcC u-Ni-Si X?K2]ai£ft*&*. 

N i : 0. 4-4. Owt% % Si: 

0. 05-1. Owt% Sn : 0. 001— 5wt 
Zn : 0. 1 — 5. Owt%, Mgr : 0. 0 0 5 — 

1. Owt%, S : 0. 000 3—0. 0 05wt%. 
C:0. 0003-C- 0 1wt%^Wb, ^SCu 
aa* h tc % £ £ &cm er <!: s (D^mmfr 
T1E5£ ( 1 ) ( 2 ) £HB*«C«fc-rc u-Ni-S 

i „ 

-0. 5 [Mg] + C. 005S [S] (1) 
CS] *0. 2 5 [Mg] (2) 
fctdL, [Me ] teMgCDw t % t [S]ttSOwt% 



(2) 

1 

[»SM9#©«IH] 

taaaKl ] Ni : 0. 4-4. 0wt°/ Ol Si : 
0. 05—1. 0wt%. Sn : 0. 001-5. Ow 
t%, Zn : 0. 1-5. Owt%, Mg : 0. 005 
-1. Ovrt%, 5:0. 000 3-0. OOSwt 

C:0. 0 00 3-0. 0 1wt%^WL, 
C u VtU^MWWlfrlbtj: *) . ? h tCM g 4 S <D^W 

fi^nss; ( i ) acf (2 > *HWciSfcrc t*wa 

0. 5 [Mg] + [S] >0. 005 — ( 1 ) 
0.2 5 [Mg] £ [SJ (2) 
( [Mg] ttMg(Dwt%. [S] ttS<Dwt %*Stt 

[i»*3!2 ] N i : 0. 4-4. Owt%, Si : 
0. 05-1. OwtH, Sn : 0. 001-5. Ow 
t%. Zn :0. 1-5. Owt% 4 Mg:0. 005 
-1. Owt%, S : 0- 000 3 — 0. 0 0 5wt 
%. C : 0- 0 0 0 3-0. 0 lwt%*gfl/, ^g(J 
Cu&tf;F^i£T«^£>£fc9, ^^MgiSO^ 20 

a#Ttfi5$: c i > acx (2) *HBScc^Ti'£t*c. 
w«sfaa# 2 0 u ra£rrca hct&ft 

0. 5 [Mg] + [S] SO. 005 - • ( 1) 
0.25 [Mg] > [S] (2) 
[19*313 1 N i : 0. 4-4. Owt\ S i : 
0. 05-1. OwtK Sn : 0. 001-5. Ow 
t%, Zn:0. 1-5. Owt% ( Mg : 0. 005 
-1. Owt%, S:0. 0003 — 0. 005wt 30 
%, C:0. 0003-0. 01 wt%^WU 
^iltBe, B. Al, P. Ti, V. Cr. Mn. 
Fe. Co. Pb. Ca. Zr. Nb. Mo, Ag, I 
n fc Sb, Hf, Ta<D5*l«X«:2««-h£*g»-C 
0. 00 1-1. Owt%MU g|gPCuR^^5JM 

0 . 3 £(CM g t S 2>*TiEi£ ( 1 ) &t>* 
(2) *BB»4C^TCd*»»<bTS^^>t:>yilD 

0. 5 [Mg] + [S]^0. 005----O) 
0. 25 [Mg] ^ [S] (2) 40 

[19*^4 ] N i :0. 4 — 4. Owt%, Si : 
0. 05—1. Owl%. Sn:0. 001-5. Ow 
t%, Zn : 0. 1—5. Owt% t Mg : 0. 005 
-1. Owt%. S : 0. 0 0 0 3—0. 0 0 5wt 
%. C : 0 . 0 0 0 3-0. 0 1 wt%^fl. ©JjS 
#<LLTBe. B, Al, P, Ti. V. Cr. Mn. 
Fe. Co. Pb, Ca, Zr. Nb, Mo, Ag, 1 
n, Sb, Hf, Ta<0^%l«X«2SfiUb*»M-C 

o. ooi-i. owt^ttu aescusoq^a 
^»«5^63tto , s etcMg 4 sanies: ( 1 ) RO" 50 



WfKH 2 - 1 1 4 3 7 3 1 

2 

(2) SrEIBStcSI/c'rAi!: fcCC. fi^^lniflO^ftlttatt 

0. 5 [Mg] + [S] SO. 0 05-"- < 1 ) 
0. 25 [Mg] > [S] <2> 

[00 01] 

-A, VU- V X-Y <*f<D«» • 

s^uatcffiffl stis^3r>tr> ^jnxttsc/JH* * 

[0 00 2 ] 

[fc3fc<7)8ffi] Cu-IMi-S i Sffl^Ht, 
ftlXtt (* * > t*> ^ttixaotf 0 , fltxtt £ifi'piz\.* 

ct) ccsti, xz^eyf&m&XHStt^tmcy 

*Tl»* («x53f, 3 - 1 3 07 3 9*§-£38, 

»H¥5 - 5 9 4 6 8^#g, «fRJ^8 - 3 1 9 5 2 8 
. 

[0003] 

Ur, Mgfct, ±E»P8¥2 - 6 6 1 3 O^ISCCidiS 

5. ##PJte. M?*S«T4Cu-Ni-S 
»&ftCcteC»T. X£>t>^taX14£i8tf>o*tt£l> 
5 T £ <b # ^ ^» fx X I > /c^tt ^IS^if-SC 

[0004] 

^inXl±SVSRft-p#ttfrcfftl^ft*iH^tt, Ni : 
0. 4 — 4. Owt°/o,S i :0. 05—1. Owt 
%, Sn : 0- 0 0 1—5. Owt%. Zn : 0. 1 - 
5. Owt%, Mg:0. 005 — 1. Owt% S: 
0. 00 0 3—0. 0 05vt%, C:0. 0 0 0 3 — 
0. 0 1 w t HieUC u^^pJig^^> 

€>3tc 0 , ^JcMffi S<Dd^S**TfBS ( 1 ) JSLU 

(2) ^HBstcisrc-rci^iHFaiTs. 



(3) 

3 

0. 5 [Mg] + [ S] kO. 005— ( 1 ) 

0. 25 [Mg ] £ [S] (2) 

[0 00 5 ] ±IE»&£li. ajR^iUr. Be, B, 
A 1 . P. T i , V. Cr t Mn, Fe, Co, Pb, 
Ca, Zr, Nb, Mo, Ag v In, Sb v H f\ T 

aon iaxtt2aet±*»a-co. ooi-i. o 

[0006] 

(N i ) NiiJSi i<h^CC^tnr-5CiCCJ:D. N i 
trWT^TC^r^^. L^U 0. 4wt%*Stl*t 

VT\ N i tf)SWffiteO. 4-4. Owt%iTS. 
[0 0 07] (Si) Si &iN L iifetC^Mf^C £ 
*C<fc9, N its i ^t^BSr^JiSU ^(DBfflKrlS) 
±S«ftffl«r^S7C*T?*^. L*>U 0. 0 5 w 20 

t%*j8riic<oja»3»/h?< % asfci. owt^ffl 
*.r * <t , ^r^xtt&^^snxtfeAi^t-r £ 

1. Owt%tn. 

[0008 ] (Sn) SnttBfit ItffaWtKWBftfc* 
^^^iSiS^iTC*?**. LJ&U 0. 00 1 

t^w b r t>as*#ft«rr ztthtt. m£imjL&<D& 

^C«M»©fiT**B< U < flee*. 

[0009 ] <Zn> ZnW£i&t»!^&o*©»!tt 30 

±£tf£7c3l~c£>£ a o. l %*$!rfctc 

[ooio] (Mff > m ettm&. me^m^m^&v 

* do *>^xtt*ftxa-fr£ £S«i<D 
4^(c6$bXtf&&7G&~C&&. O. O0 5wt%5feflj 

< . l. 0wt°/ o ^rMLr 40 
fc*<0»*#i^rS£<Lfc«: % SBStt. fSfS}fllXt£<D 

r, MB<D&tin\*o. 00 5-1. owt%t«, 

[0011] (S) S«Meti4>CCX5r>f >yjQX 
TC>7C^-C4>^^ 0 0. O 0 0 3vt«*l"Ctt^^> 

t"> ^MXtt*rfii± S < , o . o o s w 

t%*ffl^r$WT*«S:«tf>-o*ffiRVJRraBDXtt€:« 50 



fifga^P 1 1 - 43 7 31 

4 

lb^« B y ^or. SfiD^frawto. 00 0 3 — 0. o 

0 5wt%t?Z>. 

[00 12] (MgMS©P§) Mg^fT^Cu 
-N i - S i SS*Si^tC*jl»T, ^iOOyflDI 

fc. ^5»>f>^fl3Xtt©ffi^6tiMffSiyfStt 

^^*igi o < . ftfiRTfaa ( i ) *ffiicrc£& 

0. 5 [Mg] + [S] £0. 0O5-- < 1 ) 
[0013] iXlc. *B«6o#tt©ffi*>fe«filTa>i:^«c 

fe, iR^*S<D£IIE)«:Mg iS^b-C4fi£lfcMg 

* s £<z>w©kg^;&/j\3 < ir<n^, mkomei 
*-c^c»^r*ta*u< , *isiRTiEss (2) *jpifc-rc 

0.25 [Mg] £ [S] (2) 
[0014] (C) CliMg*4fl«Cu-Ni-S 

1 Sffl^fe© * £ > fcf > ^Xt4 * ft± S * ffffl^s «> 
&t±£#*IB#fcfcfcJi.l>aiLfc. 0. 000 
3 w t9**«Ttt-€-®3»*«vJ\3 < , 0. Olwt%* 

Xtt£«£{t Ufc*s^T, CCDSWfiWtO. 0 0 

03—0. 01 vt%, ^^KHO. 001 — 0. O 
1 wt%W. 

[0015] (fflJSEd) Be, B, A 1 . P, Ti, 
V, Cr. Mn. Fe, Co, Pb. Ca, Zr, N 
b . Mo. A g , In, Sb, Hf. Ta CDMSSdtt, 
ftK i * * > t* > ^ftjxft* 2 6 itfaX ^ * B #rc\ 

ssr**. cne>o5cScD i axw2«ja±®i8a3&s 
o . ooiwt %*«rttai»fi]±s»*^/i^ < , i w 

0 0 1 — 1 w t %<LT^* 

[0016] (f£H&&) M g *g«-T-5-C u-Ni- 

> t-> yjaxttfrcia-^-r* c d ^ fctji^a t/ 

^m«Tr*n«*^*>t->y»DXttS:foJ±Si4--2)Ci 
3WC*4. 2$Kttl5umaT-CW. =PHeSISFS 
1 2 0 /i m ^irgMS t'^) ^ fc i L T ^> , ^OfgCD 

fe4c>, S»Sfif*tC^ft9 0%«±<D»P H 1flflX^ftLfc» 
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[0017] 

? Jl- HcSKgO. 5 0mmX8.0mm x 2 0 0m 

3-1 



3 6mm£U 6 5 0 ^8 5 O'CT 2 OgfBWft 
4 5 0-5 0 0 , Cr2RSBO«W«:i6U. 

[00 18] 
C*l ] 







ififcfr (wt%> 






No. 


Cu 


N i 


S i 


Sn 


Zn 


Mg 


s 


c 


(ur t 




1 




ad 


0.2 


0.5 


1.0 


0. 10 


0.0015 


0.0030 






2 


mi 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 






3 




3.2 


0.7 


0.5 


1.0 


0. 10 


0. 0015 


0.0030 






4 


&m 


1.8 


0.4 


O.Ol 


1.0 


0. 10 


0. 0015 


0.0030 






5 




1.8 


0.4 


0. 1 


1.0 


0. 10 


0.0015 


0.0030 






6 




UB 


0.4 


3.0 


1.0 


0. 10 


0.0015 


0.0030 






7 




1.8 


0.4 


0.5 


0.3 


0. 10 


0.0015 


0.0030 






8 


mi 


1.8 


0.4 


0.5 


3.0 


0. 10 


0.0015 


0.0030 






9 


®& 


1.8 


0.4 


0.5 


1.0 


0.01 


0. 0015 


0.0030 






I 0 


®& 


1.8 


0.4 


0.5 


1.0 


0.30 


0.0015 


0.0030 






1 1 


mi 


1.8 


0.4 


0.5 


1.0 


0.70 


0.0015 


0.0030 






1 2 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0005 


0.0030 






1 3 




1.8 


0.4 


0.5 


1.0 


0. JO 


0. 0040 


0.0030 






I A 




1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0O15 






3 5 


®S3 


1.8 


0.4 


0.5 


l.G 


0. 10 


0.0015 


0.0080 
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7 8 
3t-2 













No. 


Cu 


N i 


S i 


Sn 


Zn 


Mg 


s 


C 


(wt%) 




] 6 




1. B 


U. 4 




i n 

1. u 


f\ in 


LI. uui o 




Be : 0. 1 
B : 0.04 
Al : 0.008 




1 7 




1 a 
1. o 


U.4 


ft c 

0. 5 


1.0 


ft 1 A 


A AA1 C 


0.0Q30 


P : 0. 03 
Ti ; 0.02 
V : 0. OfiS 


m 


I 8 




1.8 


0.4 


0.5- 


1.0 


0. 10 


0. 001 5 


0.0030 


Cr : 0. 005 
Mn: 0.04 
Fe : 0. 02 


m 


1 9 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0. 0030 


Co : 0. 03 
Zr : 0. 02 

via . u, U l 


m 


20 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


Mc : 0. 005 
Ag : 0.03 
In : 0.08 




2 1 




1.8 


0.4 


0.5 


1.0 


0. 10 


0. 0015 


0. 0O3O 


Sb : 0.07 
Hf : 0.009 
Ta: 0.01 




2 2 




1.8 


0.4 


0.5 




0. 10 


0.0015 


0.0030 


Pb: 0.02 
Ca: 0.005 
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i*-3 







(w t %) 






No. 


Cu 


Ni 


S i 


Sn 


Zq 


Mg 


s 


C 


(w t %) 




23 




03 


0.4 


0.5 


1.0 


0. 10 


0.0015 


3.0030 






24 




4,5 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 






2 5 




5^0 


1.1 


0.5 


1.0 


0. 10 


0.0015 


0.0030 






2 6 


mi 


1.8 


0.4 


0. 0005 


1.0 


0. 10 


O.O015 


0.0O3O 




It 


2 7 


w& 


1.8 


0.4 


6.0 


1.0 


0. 10 


0.0015 


0.0030 






2 8 


%m 


1.8 


0.4 


0.5 


0 r 05 


0.10 


0.0015 


0.0030 




m 


29 




1.8 


0.4 


0.5 


M 


o.io 


0.0015 


0.0030 






30 


Eras 


1.8 


0.4 


0.5 


1,0 


0.0O3 


0.0015 


0.0-330 




m 


3 1 


m$ 


1.8 


0.4 


0.5 


1.0 


1.2 


O.O015 


0. 0030 






3 2 


*m 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0002 


0. 0030 






33 


mi 


L8 


0.4 


0.5 


1.0 


0. 10 


0.006 


0.0030 






34 


m$ 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0001 






3 5 


$m 


1.8 


0.4 


0.5 


1.0 


0.10 


0.0015 


0.0120 
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(6) 
^-4 
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WW* 




No. 


Cu 




S i 


Sn 


Zn 


Mg 


s 


C 


(vtt) 




36 




1.8 


0.4 


0. 5 . 


1.0 


0. 10 


0.0015 


0. 0030 


Be : 0. 1 ♦ 
B : 0.04 
Al : 1.2 




3 7 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0. 0030 


P:0.G ♦ 
Ti : 0. 5 

V; o.ooe 


it 


3 8 


asp 


1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


Cr : 0. 5 * 
Mn : 0.04 
Fe : 0. 7 




3 9 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0. 0030 


Co : 1.3 * 
Zr : 0. 02 
Nb : O.OL 


m 


40 




1.8 


0.4 


0.5 


1.0 


0. 10 


0.0015 


0.0030 


Mo: 0.0O5 
As : 0.03 
In : 1.2 * 




4 1 


£SaP 


1.8 


0.4 


0.5. 


1.0 


0. 10 


0,0015 


0.0030 


Sb : 1. 1 * 
Hf : 0.0O9 
Ta : 0.01 




4 2 




1.8 


0.4 


0.5 


1.0 


0. 015 


0.004 


0.0030 






4 3 


8£P 


1.8 


0.4 


0.5 


1.0 


Q.006 


0.001S 


0.0O30 





[0 02 2] c©«Rt*tcoi>-r\ TKSMWcrsiSRHf 
j i s h o 5 o i tcasr ^ff«attattKK« 



30 



*S(*Wa«T«»L*:. ttA/«&jyJSft&&±, 24 5 
r©ttA,/c?S- < 6 0 S n/4 OPb) K 5 1/ T 

#)2 0ym©*^*B*««L/c«»5:l 5 0-tri O 
OOWMfi 18 0" *tfT¥«KRL./c»l**,*<: 

[0 0 2 3] 
C»5] 



(7) 1 1 -4373 1 

n 12 
ft-5 





No. 


jbtnufe 




CSIACS) 


Affirm) 




mm 


m mm 




1 


A# 


580 


46 


7.5 


8 


Mb 


Mb 




2 


a# 


730 


43 


7.5 


5 


i$b 


mb 




3 


a# 


900 


40 


7.S 


3 




Mb 




4 


a# 


710 


48 


7.5 


5 




mb 




5 


A* 


720 


47 


7.5 


5 


mb 


Mb 




6 


A3EF 


770 


30 


7.5 


5 


mb 


mb 




7 


A# 


720 


44 


7.5 


5 


Mb 


mb 




8 




740 


42 


7.5 


5 


mb 


mb 




9 


A# 


710 


44 


7.5 


7 


Mb 


Mb 




10 


A# 


750 


41 


7.5 


4 


mb 


&b 


M 


1 1 


£k& 


780 


38 


7.5 


3 


mb 


mb 




1 2 


A3? 


730 


43 


7.5 


7 








1 3 


A# 


730 


43 


7.5 


3 


mb 


$&b 


M 


1 4 


A# 


730 


43 


7.5 


7 


mb 






1 5 


A* 


730 


43 


7.5 


3 


mb 


mb 




1 6 


A# 


800 


37 


7.5 


3 


Mb 


mb 




1 7 


A* 


770 


38 


7.5 


3 


Mb 


Mb 




1 8 


A# 


740 


42 


7.5 


4 


Mb 


&b 




1 9 


A# 


750 


42 


7.5 


4 


mb 


Mb 




20 


A* 


760 


41 


7.5 


3 


Mb 


Mb 




2 I 


A# 


750 


41 


7.5 


3 


&b 


f&b 




22 


A# 


750 


41 


7.5 


2 


mb 


mb 



[0 024] 



t»6] 



(8) 11- 43 7 3 1 

13 14 
«-6 





Wo. 




(N/ns* ) 


0E1ACS) 




(/urn) 




fig «fc 




23 


A# 


530 


36 


7.5 


10 


mo 


&b 




24 


80*1 


- 


- 


- 


- 


- 


- 




25 


fill 


- 


- 


- 


- 


- 


- 




26 


A# 


700 


43 


7.5 


5 


mo 


mo 




27 


fittk 


- 


- 


- 


- 


- 


- 




28 


a» 


730 


45 


7. 5 


5 


mo 






29 


m- 


740 


34 


7.5 


5 
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